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CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

LISTING OF CLAIMS: 

1. (Currently Amended) An electronic device containing a thienylene- 
arylene polymer comprised- consistinq of a repeating segment containing at loaot on e 
two 2,5-thienylene units of (I) or (I I ), a nd at l oaot one arylene unit of (Ilia) , ( ll lb), or 
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wherein each R is independently an a l kyl or an alkoxy side chain; R' ic halogen. 
alkyl, or alkoxy, and a and-b-represents the number of R groups and a is 2r-and 
whoroin tho number of sa i d arylone unite (Ilia), ( l llb), and (Hie) is from about 1 to 
about 3 . 
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2. (Currently Amended) A device in accordance with claim 1 wherein 
each R contains from about 1 to about 25 carbon atom s; R' is alkyl or alkoxy 
containing from about 1 to about 30 atoms, and wheroin the numbor of 2,5 - 
thionylono ( I ) and R' substituted 2,5 thiony l one un i ts (II) in tho ropooting sogmont are 
oaGh indep e nd e ntly from 0 to about 10, provided at l e a s t on e of sa id units (I) or (II) 
is pr e s e nt , 

« 

3. (Cancelled). 

4. (Original) A device in accordance with claim 1 wherein R is alkyl or 
alkoxy selected from the group consisting of pentyl, pentyloxy, hexyl, hexyioxy, 
heptyl, heptyloxy, octyl, octyloxy, nonyl, nonyloxy, decyl, decyloxy, undecyl, 
undecyloxy, dodecyl, dodecyloxy, tridecyl, tridecyloxy, tetradecyl, tetradecyloxy, 
pentadecyl, and pentadecyloxy. 

♦ 

5. (Cancelled). 

6. (Cancelled). 

7. (Cancelled). 

8. (Original) A device in accordance with claim 7 wherein 
dialkoxyphenylene is selected from the group consisting of bis(pentyloxy)phenyIene, 
bis(hexyloxy)phenylene, bis(heptyloxy)phenylene, bis(nonyloxy)phenylene, 
bis(undecyloxy)phenylene, bis(dodecyloxy) phenylene, bis(tridecy!oxy)phenylene, 
bis(tetradecyloxy)phenylene, and bis(pentadecyloxy)phenylene, 

9. (Cancelled). 

10. (Cancelled). 

11. (Original) A thin film transistor comprised of a substrate, a gate 
electrode, a gate dielectric layer, a source electrode and a drain electrode, and a 
semiconductor layer comprised of the thienylene-arylene polymer of claim 1. 



• 
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12. (Currently Amended) A thin film transistor in accordance with claim 11 
wherein R is alky) or alkoxy containing from about 5 to about 25 carbon atomsr-awd 
R' io a l ky l or alkoxy contain i ng from 1 to about 25 carbon atoms . 

13. (Cancelled). 

14. (Cancelled). 

15. (Cancelled). 

16. (Currently Amended) A thin film transistor in accordance with claim +6 
11 wherein said dialkylphonylono or dialkoxyphenylene is selected from the group 

consisting of d i pontylphonylone, dihoxy l phonylone, dihoptylphony l ono, 

dinonylphonylene, biG(undocyl)phonyl e n e , bio(dodocyl)phonylon e , 

bio(tridoGyl)phonyl e n e , b i G(totradecyl)phonylono, bis(pontadocyl)phonylon e , 

bis(pentyloxy)phenylene, bis(hexyloxy)phenylene, bis(heptyloxy)phenyiene, 
bis(nonyloxy)phenylene l bis(undecyloxy)phenylene, bis(dodecyloxy) phenylene, 
bis(tridecyloxy)phenylene, bis(tetradecyloxy)phenylene, and 

bis (pentadecyloxy) phenylene . 

17. (Cancelled). 

18. (Cancelled). 

19. (Cancelled). 

20. (Cancelled). 
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21, (Original) A thin film transistor in nrxrordanc e w i th claim 17 - comprised 
of a substrate, a gate electrode, a gate dielectric laver. a so urce electrode, a drain 
electrode, and a semiconductor layer comprised of a polymer whoroin said polymer 
(IV o) or (IV b) is selected from a thienylene-arylene semiconductor polymer (1) 
through (20)15) 
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C e H 17 CeHu 





CHjO 



m 

wherein n is from about 5 to about 500. 



22. 


(Cancelled 


23. 


(Cancelled 


24. 


(Cancelled 


25. 


(Cancelled 


26. 


(Cancelled 


27. 


(Cancelled 


28. 


(Cancelled 


29. 


(Cancelled 


30. 


(Cancelled 


31. 


(Cancelled 


32. 


(Cancelled 


33. 


(Cancelled 


34. 


(Cancelled 
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(Cancelled 


36. 


(Cancelled 


37. 


(Cancelled 


38. 


(Cancelled 
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39. (Cancelled). 

40. (Cancelled). 

41 . (Cancelled). 

42. (Cancelled). 

43. (Cancelled). 

44. (Cancelled), 

45. (Cancelled). 

■ 

46. (Currently Amended) An electronic device containing a thienylene- 
arylene polymer compr i s e d consisting of a repeating segment containing at least one 
2,5-thienylene segment and at least one arylene segment, wherein the number of 
said arylene segments is from about 1 to about 3. 

47. (Previously Presented) The electronic device of claim 46 wherein the 
2,5-thienylene segment comprises at least one 2,5-thienylene unit of (I) or (II) 




(I) (ID 
wherein R* is halogen, alkyi, or alkoxy. 

48. (Previously Presented) The electronic device of claim 46 wherein the 
arylene segment comprises at least one arylene unit of (Ilia), (lllb), or (lllc) 

Ra 




Rb 

(Ilia) (lllb) (lllc) 
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wherein each R is independently an alkyl or an alkoxy side chain; and a and b 
represent the number of R groups, and wherein the number of said arylene units 
(ilia), (lllb), and (II Ic) is from about 1 to about 3. 



-11- 
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. ( K^W i A device in accordance with claim 2 wherein a and b ate 1 or 

BO , { H&° ) A device in accordance with claim 1 wherein R' is alkyl or 
alkoxy selected from the group consisting of methyl, methoxy, ethyl, ethcxy, propyl, 
propoxy. butyl, butoxy, pentyl, pentyioxy, hexyi, hexyioxy, heptyi, heplyloxy, oetyt, 
octykixy, nonyl, nonyloxy, decyl, decyloxy, undecyf, undecyloxy, dodecyl, 
dodecyioxy, tridecyl, tridecyloxy, tetradecyl, tetradecyloxy, pentadecyl, and 
pentadecyloxy, 

51 . ( H&£ ) A device in accordance with claim 1 wherein said arylene ts 
a dtalkyiphenylene or dialfcoxyphenytene. 

52 . ( : ) A device in accordance with claim 1 wherein arylene is 
dia Ikoxyphe nyte ne . 

53 , f ) A device in accordance with claim 1 wherein said arylene is 
dialkylphenylene. 

54 * ( ) A device in accordance with claim 9 wherein said 
dialkylphenytene is selected from the group consisting of dipentylphenylene, 
dihexylphenyiene, dihepty!phenyiene t dloctylphenyiene, dinonyiphenyiene, 
didecylphenylene, bSs(undecyl)phenyiene, bis(dodecy1)phenylene, 
bis(tfi:decyl}phenylene, bis(tetradecyJ)phe^ylen€, and bis(pemadecyl) phenylene. 
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5$ , {> N»eW i) a thin film transistor in accordance with claim 11 wherein R* 
is halogen of a chlorine or bromine atom. 

h . (: NEU) ') A thin film transistor in accordance with claim 11 wherein a 
and b are independently 1 or 2, 

5^ ^ { : NE"U)) A thin film transistor in accordance with claim 11 whereto 
arylene is a diaikylphenylene or a diafkoxyphenylene. 



* 
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58. (. K)eu) 



) A thin film transistor comprised of a substrate, a 



gate electrode, a gate dielectric layer, a source electrode, a drain electrode, and a 
semiconductor layer comprised of a polymer represented fey Formula (IV- a) or (fV-b) 



wherein R is an afkyl or alkoxy of from about 5 to about 25 carbon atoms; R" Is 
halogen, alkyl or alkoxy, each with about 1 to about 3D carbon atoms; x and y 
represent the number of segments -units a nd are e^e«a^nde^nde^&Lfrom 0 to 
about 10, provided that the sum of x and y is at least equal to 1 ; z Is about 1 to about 
5< and n is the degree of polymerization, or the number of repeating segments in 
said polymer, and wherein said n is optionally from about. 5 to about 500, 





(IV-b) 
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5 c| t ( M€U) ) A til in Em transistor in accordance with claim se wherein R 
is pentyl, bexyl, heptyl, octyl, honyi, decyi, undecyi, dodecyl tridecyi, teiradecyl, 
pentykJecyl, pentybxy, hexyioxy, heptyloxy, octyfoxy, nonybxy, decyloxy, 
undecyloxy, dodecytoxy, tridecyloxy> tetradeeyloxy, or pentadecyloxy, 

60, ( >J€TU> } A thin ftim transistor in accordance with claim 5B wherein R' 
is methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyf, oetyl, nonyl, decyl, undecyi 
dodecyt tfidecyl, tetmdecyl, pentyldecyi, roethoxy, ethoxy, propoxy, butoxy, 
pentyloxy, hexyioxy, heptyioxy, cctytoxy, nonyloxy, decytoxy, undecyloxy, 
dod^cyloxy, iridecyioxy, tetradocyloxy, or pentadecyloxy. 



io\ . { f-j ^u) ) A thm film transistor in accordance with claim 9£> wherein x, y 
z are each Independently from about 1 to about 5, 



k<2. . ( N^W) } A thin film transistor in accordance with claim 56 wherein 
polymer is a ihlenylene-aryiene semiconductor selected from (1) through (15) 

/ \ $ i4- 
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(15) 

wherein n is from about 5 to about 200. 
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£>3, ( NJEU) ) A thin film transistor in accordance with claim 47 

21 wherein said polymer is a thienylene-arylene semiconductor polymer selected 
from the group consisting of semiconductor polymer (2), (4), (6), (7), (8), (9), (10), 
(11), (12), (17), (18), and (19), wherein n is from about 25 to about 160. 

IcA, C t0£^ ) A thin film transistor in accordance with claim 56 wherein 
said substrate is a plastic sheet of a polyester, a polycarbonate, or a poiyimide; said 
gate, source, and drain electrodes are each independently comprised of gold, nickel, 
aluminum, platinum, indium titanium oxide, a conductive polymer, a conductive ink or 
paste comprising a dispersion of conductive particles in a dispersing medium, and 
said gate dielectric layer is comprised of silicon nitride, silicon oxide, insulating 

4 

polymers of a polyester, a polycarbonate, a polyacrylate, a poly(methacrylate), a 
polyvinyl phenol), a polystyrene, a poiyimide, an epoxy resin, an inorganic-organic 
composite material of nanosized metal oxide particles dispersed in a polymer, a 
poiyimide, or an epoxy resin; and wherein said source/drain electrodes and said gate 
dielectric layer are in contact with said semiconductive layer. 

fo*r, ( fO EXO ) A thin film transistor in accordance with claim 5& wherein 
said substrate is glass or a plastic sheet; said gate, source and drain electrodes are 
each independently comprised of gold; said gate dielectric layer is comprised of an 
organic polymer of poly(methacrylate), polyacrylate, polyvinyl phenol), polystyrene, 
poiyimide, polycarbonate, or a polyester, and wherein said source/drain electrodes 
and said gate dielectric layer are in contact with said semiconductive layer. 

t C NclO ,) A thin film transistor in accordance with claim 56 wherein 
said polymer is a thienylene-arylene semiconductor layer formed by the solution 
process of spin coating, stamp printing, screen printing, or jet printing, and wherein 
said source/drain electrodes and said gate dielectric layer are in contact with said 
semiconductor layer. 
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irf, ( KJ€U) ) A thin film transistor device in accordance with claim 5& 
wherein said gate, source and drain electrodes, dielectric, and semiconductor layers 
are formed from components deposited by solution processes of spin coating, 
solution casting, stamp printing, screen printing, and jet printing, and wherein said 
source/drain electrodes and said gate dielectric layer are in contact with said 
polymer layer. 

fo6 . ( N€\a3 ) A thin film transistor device in accordance with claim 56 
wherein the substrate is a plastic sheet of a polyester or a polycarbonate, and the 
gate, source and drain electrodes are comprised of conductive polymers of 
polystyrene sulfonate-doped po!y(3,4-ethylenedioxythiophene) or a conductive ink or 
paste of a colloidal dispersion of a metal of silver or gold in a binder, and the gate 
dielectric layer is an organic polymer or an inorganic oxide particle-polymer 
composite, and wherein said source/drain electrodes and said gate dielectric layer 
are in contact with said polymer layer. 

(o9 t ( ) A thin film transistor device in accordance with claim 56 

wherein n is from about 50 to about 500, or from about 100 to about 350. 

( M€U) ) A thin film transistor in accordance with claim 56 wherein the 
number average molecular weight (M n ) of (IV-a) or (IV-b) is from about 2,000 to 
about 100,000, and the weight average molecular weight (M w ) thereof is from about 
4,000 to about 300,000, each as measured by gel permeation chromatography using 
polystyrene standards. 

, (' N3cu) " ) A thin film transistor in accordance with claim 

5£> wherein the number average molecular weight (M n ) of (IV-a) or (IV-b) is from 
about 10,000 to about 50,000 and the weight average molecular weight (M w ) is from 
about 15,000 to about 100,000. 
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^2- 4 ( NH?U) ) A thin film transistor in accordance with claim SS wherein 
the thickness of the substrate is from about 500 micrometers to about 2 millimeters; 
the thickness of the gate dielectric layer is from about 100 nanometers to about 500 
nanometers; the thickness of the polymer semiconductor layer is from about 50 
nanometers to about 100 nanometers; and the thickness of the gate, source and 
drain electrode layer are each from about 50 nanometers to about 1 micrometer. 

^3 > ( N-tETU) ) A device in accordance with claim 1 wherein said arylene 
is a dialkoxyphenylene of bis(octyloxy)phenylene, or bis(decyloxy)phenylene. 

^ . ( k)£TW ) A device in accordance with claim 52> wherein said 
dialkylphenylene, or didecylphenylene. 

a • 

^3 , ( K)txO ) A device in accordance with claim 52 wherein said 
dialkylphenylene is dioctylphenylene. 

■ ( Ki €TU> ) A device in accordance with claim irh wherein said 
dialkylphenylene is dioctylphenylene, didecylphenylene, bis(octytoxy)phenylene, or 
bis(decyloxy)phenylene. 

m- C MEl>0 ) A device in accordance with claim 1 wherein at least one 
is from 1 to about 50. 

^6 f (i M€\aJ ) a device in accordance with claim 1 wherein at least one 
is from about 5 to about 100. 

, C KJEU ) A device in. accordance with claim 1 wherein at least one 

is 1. 

&0 . 0 NJeT^ ) A device in accordance with claim 1 wherein (Ilia) is 
selected. 

8). .( (vJ€\a) ) A device in accordance with claim 1 wherein (1Mb) is 
selected. 

.14. 



Application/Control Number: 10/646,389 
Art Unit: 2878 



Page 6 



82-.. f i^JcW i) a device in accordance with claim 1 wherein mm is 
selected. 



e>h , f Meu) ) A device in accordance with claim 96 wherein (IV~a) is 
selected. 



selected. 



t^Cbo ) a device in accordance with claim °fi> wherein (lV-b) is 



6S % 
repeating 



( MebJ .) A thin film transistor comprised of a 2,S-thtenyiene 
segment of (l) or (II), and at feast one arylene segment of (Ilia), {{lib), or 




hi 



K 




(Ilia) 




wherein each R is independently an alkyl or an alkoxy side chain; R' is halogen, 
alkyl, or atkoxy, and a and b represent the number of ft segments or groups, 



